BOR£= 04.01 .76 
*SU -612-004 



348238/18 HOI Q49 

BOREHOLE REINFORCE 

04.01. 76-SU-308922 (26.05.78) E21b-29 
Well tubing patcher withcollet - has bush slotted to fake rod pin and 
so reduce axial load during patch placing 



The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This ia achie- 
ved by slotting the buah lengthways and providing the rod 

a pin arranged in the slot. 
_VAILS 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve, a pin 
contacts the collar and strips it off the flexible end of the 
collet thua enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 



H(1-B3C. 1-C1). 
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remains at a constant level so that the patcher .works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPORCTBO HJIH yCTAHOBKH METAJUIHHECKOrO 
nJlACTOPfl BHyTPH TPyBU 



M3o6peTeHHe othochxcr k ycxpoftcxBaM, 
npHMeH«ef*iM b He$xRHofl npoMfcmineHHOC- 
th npH peMOHTe kojiohhh xpy6 b eypo- 
Bhix h 3KcnnyaTaUMOHHtix ckb bxh hbx • 

Haaecxao ycxpoftcxBO an* ycxaHOBKM 5 
MeTaJinniccKoro onacxupH BHyxpn xpyou, 
cojaepwamee anacxHMHUfl .oaJinoH c xhh- 
KocTbio, pacnonOTeMHbil! BHyxpH ycxaHaB- 
/iMuaeMoro nnacxbipn, sHnonHeHHoro b 
Biwe roGpHpoaaHHorO naxpyffrica [I J . 10 

HeaocTarKOM axoro ycxpoltcTBa . rbjih- 
excR HeBOSMOKHOCTb oGecneueHHR paBHo- 
Mepnoro pacttofpeHHB rp^pHpoaaHitoro nax- 
pyexa no ero jynctie. 

HaHGonee Gjih3Kkm peneHHeM k npejyia- lfi 
raenoMy m306pcxchhi>. rbjircxch ycxpofl- 
ctbo An« ycxaHOBKM MexaruiHHecKoro 
nJiacTbipa BHyxpa xpyou, BKJnowaiomee 
txixoK, coeflHHeHHMft c nepeaoAHHKOM h 
iropumeH. kohuchtphwo pasMemeHHHM B 
UHJiKHnpe, pacnoptiyio BxyjiKy , aa k-xo- 
POH ycTaKOBJieHU pacumpaxwiHR KOHyc, 
uaaroBa* ronoBica m oooftMa [2 J. 

HenocrraTKOM ycxpoacxsa rbjircxcr 

NN3K30 HaAeXHOCTb paOOXH, TaK K3K ^ 

npa bxouichhh b ro*t>pHpoaaHHHR naxpy- 
Ook pacuncpnmeBcR MHoroceicxopHoft ro- 
jiobkh MHoroKpaTHO yaenH««iBaexcR oce- 
aaR Harpyava Ha xpyOu, npoxHr-Haaro- 
tqHe roJioaicy. wepea naxpyooK . 



Uenb HaoOpexeHHH - noBMuieHHe Haae*- 
hocxh paeow ycxpoftcxBa 3a c«ex chh- 
xeHHH oceaux HarpysoK. 

3to flocxHracxcH xen, uxo pacnopHaa 
Bxy/iKa BunoJiHeHa c nponoJibHOtt npo- 
peswo, a uTOK c BMcxynoM, P a3MeiaeHHbiM 
b npopesH Bxy/iKH. 

Ba Mepxeme H3o6pa*eHO ycxpoftcxBO 
jduih ycxaHOBKH MexanniiHecKoro nnacxu- 
p« BtcyxpH Tpyeu, npoaonbHiifl paspes. 

ycxpoflcxBo axeex nepeaoflHHK 1 c ynop- 
HbM oyproM 2 # mxoK 3 c nopuiHeM 4, 
asaHMoneftcxaywoiM c ocwbrkhum UH/imh- 
flpoM 5, mccxKoro Kouyca BbmoJiHeH- . 
Horo 3a ojiho uenoe c MHorocenxopHoB 
ynpy ropactflKpffiotueftc R naHroaon ro/iOB- 
ko?! 7, 3a*KKCMpoBaHHOfl npM xpaHcnop- 

THpOBaHHB B CXaXOM COCXORHMH UH/1MH- 

APK^ecxoa o6oH*«fi 8 # ycxaMOBJieHHofl 
c B03MOKHOcxb» oceBoro nepeMemeHMR Ha 
pacnopHofl BxyiiKe 9, pacnonoaceHHOft Mex- 

fly UHJTHHflPQM H* JBSCXKHM KOHyCOM. TOQ- 

PHposaHHUH naxpyOOK 10 , RBJiniocaHBcfl 
saroTOBKOfl MexanjiH^ecicoro n/iacxupR* 
pacno/iomeH npa cnycice a cKBaxHHy Meray 
ynopHUM OypxoM 2 h ibctkhm KOHycoM 6. 
B pacnopHofl Bxy/iKe 9 HMeexcR npoflOJib- 
Hoe okho 11 , hgpb3 Koxopoe Bucxyna- 
ex Hapyxy nrrupb 12, xecxKO saKperuieH- 
Ba wrote e . 
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-VcTpoftcYBO nnn yctaHOBKH MeTaJuiH- 
;oro wiacxwR b Hy tph xpy6« paOoxa- 
t». c/iewmMM oOpasoM. yCTPOftCTBO c 
ro*pKpo»aHH»« naxpy6KOM 10 cnycKawx b 
CKfaxMHy Tar, w>6u cepeflHHa ro$pHpo- 
BaMHoro naTpyOica coanaw c cepejiHHOft 
A eteKTi • KononHe Tpyo. 3aTeM HacocoM 
co3Aa»T paftoiee WB/ifeHHe b unnnnnpe 
5 npM paOowM naBJieHHH ukjihhap nepe- 
Metaaexc* b CTopoHy rofrPHDOBaHHoro naT- 
pyOica, TonicaH nepeA coOofl xecxKHft ko- 
Hyc 6 h uat<ro»y» ronoBxy 7, cxaxyio 

OOORMOfl fi. q 

npM 9TOM UHJlMHRpMMeCKaH OOORMa b M 

WTHpb 12 cGnHMaJOTcm paccTOHHMe Meacay 

HKMM B MCXOflHOM nOJlOXeHHH paBHO paC~ 

ctorhhjo ox xopua ro^pwpoBaHHoro naT- 
pyOKa 10 no HaMtkwiwuero nonepeuHHica 
uaHroBOR ronoBKH 7, KaK xonbKO uaHro- 
Baa ronoBica saxoflMT s ro<frpHpoBaHHbm 
naxpyOoic no caoera HaHoanniiero none- 

peUHKKa, WTHPB 12 .XOBHI B KOHX3KX C 
UMJIMHOPKMeCKOR OOOftMOfl 8 M CHHMaeT 

ee c ynpyroro KOtma uaHrosoR tojiobkh. 
UaHrOBaH ronoBica ynpyro: pacumpHexcR, 
pacnpaBJineT roflpHDOBaHHUR naxpyCOK 
no Kpywioro ceveHHH, npHXHMaR ero k 
BHyTpeHHen noB epx hoc tm peMOHTHpyeMOfl 
.Tpyobi«.npH AanbHeflmeM ABHxeHHH *ecT- 
Koro KOHyca K uaHroBoft ronoBKH BHyxpH 
ro^pHpoBaHHoro naxpyoxa, nocJiejxMHfi 
-^npRMJi>iexcR m paBHOMepHO Ha Bceft 
in jcuiHHe npMXKMaeTCH k peMOHXHpye- 
r.-jf xpyoe. npH 3tom ocesaR Harpyana 
Ha ycTpoftcTBO onpeneJineTc« b ochob- 
hom xecTKOCTbio ro<&pwpoBaHHoro naTpy6Ka 
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h ocxaexcfl npHMepHO nocxoRHHOft. BJia- 
roflapR cHHxeHHW oceBbix Harpy30K Ha. 
ycTpoftcTBO, noBwmaexcR HonexHocxb ero 
paooTbi h oho Moxex ycneiuHo npHMeHHTb- 
cr nnn ycxaHOBKH nnacxbipeR b CKBaw- 
nax ooJibtuen rnyCHHW h b xpyoax MeHb- 
uiero flHaweTpar no cymecxBeHHO pacuiH- 
pRex oonacxb npHMeHe hhh -ycxponcxsa 
3Toro Ha3Ha^eHHR h o6ecne*iHX nony*ie- 

HHe BblCOKOrO TeXHHKO-3KOHOMHMeCKOrO 

3<j><t>eKTa. 



OopMyna H3o6peTeHHR 

ycTpoftcTBO nnn ycxaHOBKH MexajuiH- 
«iecKoro nnacTtipR BHyxpn xpyobi, siono- 
wawmee uixok, coeflHHeHHbifl c nepeBonHH- 
kom h nopwHeM, KOHt^eHxpntiHo pa3MemeH- 
hum b uKiiHHApe« pacnopHyw BxyjiKy, Ha 
KOTOPOH yCTaHOBiieHbl pacumpRiotaHfl KOHyC, 
uaHrosaR rojiOBKa h oCoftMa, o x ji h - 
wawmeecH xeM. <ixo, c uejibw no- 
BbiuieHHR HamexHOCXH paooxbi ycxpoftcxBa 
3a c*iex cHHxeHHR oceBux Harpy bok, pac- 
nopnaa Bxynxa BbinonneHa c npojxojibHOR 
npopeabto, a uixok - c BbicxynoM, pas- 
MetueHHbiM b npope3H Bxy/iKH • 

HCTOUHHKH HH$Op.MaiIHH # npHHRXbie BO 

BHHMaHHe npH 3KcnepXH3e: 

1. CwnopoB H.A. BoccxaHpBJieHHe rep- 

MeTHMHOCXH OOCaAHblX KOJIOHH B He<|»Xfl- 

hux h raaosux cKBaxMHax. CepHR ''Bype- 
HHe". BHHH03Hr # M. # 1972, c. 56. 

2. naxeHX CU1A » 3179169, kji. 166-14, 
1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1]. 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 



BEST AVAILABLE COPY 



612004 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 
section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 
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The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 



BEST AVAILABLE COPY 



612004 



4 

and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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[see Russian original for figure] 
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